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A new species of the copepod genus Tortanus (Atortus) (Copepoda: Calanoida), T. (A.) insularis, is
described from the coastal region of Rodrigues Island, Mauritius, an isolated island in the south-western
Indian Ocean. This new species can be assigned to an Indian faunal element, the recticauda species group,
in the Indo-West Paci¢c recticauda species complex. It exhibits the closest relationship toT. (A.) recticauda
recorded from the southern Red Sea and Arabian Gulf, rather than the closer distributedT. (A.) capensis,
recorded from o¡ South Africa.
INTRODUCTION
The systematics, phylogeny, zoogeography, and evo-
lution of the coastal/brackish water calanoid copepod
genus Tortanus Giesbrecht, 1898, have been intensively
researched (Ohtsuka et al., 1987, 1992, 1995, 2000; Ohtsuka
& Kimoto, 1989; Ohtsuka, 1992; Ohtsuka & Reid, 1998;
Orsi & Ohtsuka, 1999; Itoh et al., 2001; Soh et al., 2001).
The genus comprises ¢ve subgenera, each of which has a
restricted distribution in the Indo-West Paci¢c, with an
extension in the north-western Atlantic (Ohtsuka & Reid,
1998).
Following the initiation of a long-term zooplankton
monitoring project in the coastal waters of Rodrigues
Island, Mauritius, an undescribed species of the Indo-
West Paci¢cTortanus subgenus Atortus Ohtsuka, 1992, was
sampled. The subgenus is considered to be one of the most
advanced of the ¢ve subgenera, and comprises two species
complexes, and four distinct species groups (Bowman,
1971; Ohtsuka & Kimoto, 1989; Ohtsuka & Reid, 1998;
Soh et al., 2001). The new species is described and its rela-
tionship to other members of the same species complex
considered.
MATERIALS AND METHODS
Rodrigues is an isolated island in the south-western
Indian Ocean, situated 595 km north-east of Mauritius
(Figure 1). It is approximately 18 km long by 8 km wide
and is surrounded by a coral reef. In November 1999 a
long-term zooplankton monitoring project was set up,
operating from the Shoals Rodrigues (formerly Shoals of
Capricorn) base in Port Mathurin, the island capital.
Zooplankton sampling is carried out on a weekly basis at
a 12m deep station (Station E), just beyond the reef edge
outside the shipping channel leading into Port Mathurin
harbour (Figure 1). The sampling equipment used is a
conical 0.4m diameter hand net of 125-mmmesh aperture,
¢tted with a £owmeter. The net is towed from a small
launch on a horizontal haul for 5 min, at approximately
5m depth. Zooplankton samples are preserved in 4%
borax bu¡ered formaldehyde. Seawater conductivity and
temperature information is collected along with each
haul, using aValeport Series 600 CTD. Terminology used
in the species description follows Huys & Boxshall (1991).
Type specimens are deposited in the Natural History
Museum (NHM), London.
SYSTEMATICS
Family TORTANIDAE G.O. Sars, 1902
GenusTortanus Giesbrecht, 1898
Tortanus (Atortus) insularis sp. nov. (Figures 2^3)
Type material
Eleven females (total length range 2.58^2.72mm, mean
2.65mm, SD0.047) and 11 males (total length range
2.26^2.44mm, mean 2.34mm, SD0.062), sampled o¡
Rodrigues Island, Mauritius at Station E (19840.250S 638
25.590E;12m depth), on 13 September 2000.
Holotype: one female, partly dissected and mounted on
six glass slides, body proper in vial, NHM 2002.863.
Allotype: one male, partly dissected and mounted on
two glass slides, body proper in vial, NHM 2002.864.
Paratype: one male, partly dissected and mounted on
two glass slides, body proper in vial NHM 2002.865. Ten
female paratypes, whole specimens in vial, NHM
2002.866^875. Nine male paratypes, whole specimens in
vial, NHM 2002.876^884.
Description of adult female
Body (Figure 2A,B) with prosome approximately three
times longer than urosome. Fourth and ¢fth pedigers
completely fused; posterior prosome nearly symmetrical in
dorsal view. Urosome (Figure 2C^G) 2-segmented. Genital
complex as long as anal somite and cadal ramus com-
bined; genital complex slightly asymmetrical, expanded
anterolaterally on both sides; expansions each with peg-
sensillum at tip (Figure 2C^E); genital operculum
(Figure 2G) located slightly beyond mid-length. Anal
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somite (Figure 2C,E,F,G) remarkably asymmetrical, pro-
truding posterolaterally on left side; caudal rami consider-
ably asymmetrical; proximal half of left ramus swollen
dorso-ventrally, tapering distally; right caudal ramus
partially fused to anal somite, whereas left ramus separate
from it; caudal seta I rudimentary; caudal setaV longest,
with dense row of ¢ne setules along proximal half and
sparse row of longer setules along distal half.
Antennule reaching to mid-length of caudal ramus
(Figure 2A,B); armature as in general pattern described
by Ohtsuka & Reid (1998), but segmentation slightly
di¡erent from general pattern, ancestral segments XI and
XII, and XIII and XIV completely fused without suture
line. Antenna to leg 4 typical of those of the subgenus,
except for presence of rudimentary setule on proximal syn-
coxal lobe of maxilliped (Figure 2H). Leg 5 (Figure 2I^K)
slightly asymmetrical, right leg longer than left;1-segmented
exopod bearing one inner and two terminal acutely
pointed processes; outer terminal process slightly longer
than inner process, with two minute pointed prominences
on anterior surface (arrowed in Figure 2J,K).
Description of adult male
Body (Figure 3A) narrower than that of female; fourth
and ¢fth pedigers completely fused; in dorsal view posterior
prosome rounded and symmetrical. Urosome 5-segmented;
genital somite slightly asymmetrical; ¢rst abdominal somite
(urosomite II) with two posterolateral setules on right side
(Figure 3B); caudal rami distinctly separate from anal
somite; caudal rami (Figure 3A,C) symmetrical, with
rudimentary seta I.
Left antennule reaching slightly beyond end of caudal
ramus. Right geniculate antennule (Figure 3D) with arma-
ture and segmentation as in general pattern described by
Ohtsuka & Reid (1998), except for nearly complete fusion
from segmentV^VII; distal process on compound segment
XXI^XXIII reaching beyond position of minute antero-
subterminal seta on compound segment XXIV^XXVIII.
Other appendages as in female, except leg 5. Right leg 5
(Figure 3E^G) heavily chitinized; coxaunarmed, expanded
inward, bearing three acutely pointed prominences of
unequal sizes (arrowed in Figure 3G); basis massive, con-
stricted proximally, bearing large inner bilobed process at
mid-length, proximal lobe truncate at tip, distal lobe with
rounded tip terminated by ¢ne setule and posterior plumose
seta; exopod 1-segmented, strongly curved inwards,
tapering distally into acute tip, with one minute subterm-
inal and one terminal element (arrowed in Figure 3F).
Left leg 5 (Figure 3E) with unarmed coxa; basis elon-
gate, slightly curved inwards, with one outer and one inner
setule; exopod 2-segmented, proximal segment with inner
proximal round process, accompanied with setule and
minute outer element, distal segment with dense patch of
relatively long setules along proximal half of outer margin
and row of ¢ner setules along distal half; terminal portion
of second exopodal segment (Figure 3H) acutely pointed
at tip, with serrated seta.
Comparison
The new species resembles Tortanus (Atortus) recticauda
(Giesbrecht,1889), described from the Red Sea (Giesbrecht,
1892) and the Arabian Gulf (Bowman, 1986). Bowman
(1986) pointed out some discrepancies in the female
urosome and the male leg 5 between these localities, but
he concluded they fell within intraspeci¢c variation.
Additionally, there is a remarkable di¡erence in the rela-
tive length of an anterodistal process on the compound
segment XXI^XXIII of the male right antennule: the
tip reaches beyond the position of an anterior subterminal
seta on the compound segment XXIV^XXVIII in the
specimens from the Red Sea (Giesbrecht, 1892: plate 31,
¢gure 1), but not in the Arabian Gulf (Bowman, 1986:
¢gure 1E). Our conclusion is pending until these discre-
pancies are recon¢rmed.
When we compare the new species toT. (A.) recticauda
sensu Bowman (1986), the following di¡erences are detected
(features ofT. (A.) recticauda in parentheses): (1) the ratio of
prosome :urosome is approximately 3.1 in the female and
2.7 in the male (3.9, 3.3); (2) the anal somite and caudal
rami in the female are highly asymmetrical, with a great
expansion on the left side (slightly asymmetrical, left
caudal ramus slightly longer and wider than right); (3) the
female leg 5 has the right exopod longer than the left
(nearly symmetrical); (4) the distal process on the
compound segment XXI^XXIII of the male right genicu-
late antennule reaches beyond the position of a ¢ne
subterminal setule on the next compound segment (not
reaching this point); (5) the medial bilobed projection of
the right basis of the male leg 5 is more developed.
Etymology
The speci¢c name of the new species ‘insularis’ (Latin,
meaning insular) alludes to its isolated distribution o¡ an
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Figure 1. Position of Rodrigues Island in the Indian Ocean
and map of Rodrigues showing stations at which Tortanus (A.)
insularis sp. nov. has been sampled. (Basic map of Rodrigues
from Chapman & Turner, 2001).
oceanic island, Rodrigues, in the south-western Indian
Ocean.
Distribution and environment
Tortanus (Atortus) insularis is recorded only fromRodrigues.
Specimens were originally found at Station E (Figure 1).
While a systematic survey has not been carried out to chart
the full extent of its distribution round Rodrigues, specimens
have subsequently been found at other sites, at Ile Fou,
Rivie' re Banane, Grand Bassin and Passe Demi, while
sampling for another project.These sites are all on the outer
edge of the reef on the reef slope (Figure 1), but it has also
been found inside the reef in Port Mathurin shipping
channel, all positions on the north and west of the island. It
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Figure 2. Tortanus (Atortus) insularis, sp. nov. Female (holotype). (A) Habitus, dorsal view; (B) habitus, lateral view; (C) urosome,
left lateral view; (D) left lateral swelling of genital compound somite; (E) urosome, right lateral view; (F) urosome, dorsal view;
(G) urosome, ventral view; (H) syncoxa of maxilliped; (I) leg 5, anterior surface; (J) right exopod of leg 5, anterior surface; (K) left
exopod of leg 5, anterior surface. Scales inmm.
may be distributed all round the island, but restricted to the
coastal area, as it has not been taken in occasional sampling
further o¡shore. The annual sea surface temperature at
Station E ranges from 22.1^29.38C and the salinity from
33.73^35.25 psu.
DISCUSSION
The subgenusAtortus is restricted to the Indo-West Paci¢c,
with an extension of this distribution o¡ the South African
coast (Grindley, 1978; Ohtsuka & Reid, 1998). The present
new species canbe assigned to the recticauda species group, in
the recticauda species complex, following the diagnosis by
Ohtsuka & Kimoto (1989). Members of this species group
are: Tortanus (A.) recticauda (Giesbrecht, 1889) from the
southern Red Sea and the Arabian Gulf, T. (A.) capensis
Grindley, 1978 from South Africa, T. (A.) ampliramus
Ohtsuka et al., 2000 from the northern Red Sea,
T. (A.) nishidai Ohtsuka et al., 2000 from the Gulf of Aden
andT. (A.) insularis sp. nov. from Rodrigues Island.
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Figure 3. Tortanus (Atortus) insularis, sp. nov. Male (A,C,E,F: allotype; B,D,G,H: paratype). (A) Habitus, dorsal view; (B) genital
and ¢rst abdominal somites, right lateral view; (C) right caudal ramus, dorsal view; (D) segment XIX to compound segment
XXIV^XXVIII of right geniculate antennule; (E) leg 5, anterior surface; (F) tip of right exopod of leg 5, anterior surface, sub-
terminal and terminal elements arrowed; (G) right leg 5, posterior surface, three minute coxal prominences arrowed; (H) distal
exopodal segment of left leg 5, posterior surface. Scales inmm.
Although the recticauda species complex is widely dis-
tributed in the Indo-West Paci¢c, the murrayi species
group, of the same species complex, is clearly con¢ned to
the West Paci¢c, whereas the recticauda species group is
con¢ned to the Indian Ocean (Ohtsuka & Kimoto, 1989;
Ohtsuka & Reid, 1998). This strongly suggests that ances-
tors of these two species groups could have experienced a
vicariance event in the Wallacea during the Pleistocene
and then have independently evolved into separate species
groups in each area, a scenario similar to that proposed
for pontellid copepods by Fleminger (1986).
This new species is similar toT. (A.) recticauda, with inter-
speci¢c variations from the Red Sea and from the Arabian
Gulf (see Bowman,1986), and shares the following sexually
dimorphic characters: (1) the female urosome with the
genital complex somite expanded anterolaterally on both
sides; (2) the presence of an acutely pointed distal tip on
the second endopodal segment of the male left leg 5; (3) the
coxa of the male right leg 5 strongly produced inwardly to
form a round prominence; (4) the presence of a medial
bilobed process on the basis of the male right leg 5.
Rodrigues is one of the islands of the Mascarene
Archipelago, which also includes the much larger Mauritius
and Reunion (Figure 1). Reunion is 175 km south-west of
Mauritius, while Rodrigues is 595 km to the north-east.
All three islands are of volcanic origin, Mauritius and
Rodrigues emerging respectively 8 and 1.5 million years
ago, while Reunion is considered to be younger (Turner
et al., 2000). By the time these islands emerged, the posi-
tions of the landmasses surrounding the Indian Ocean
would have been largely as they are today (Rao&Gri⁄ths,
1998).
It is interesting that the new species more closely
resemblesT. (A.) recticauda from the Red Sea and Arabian
Gulf, thanT. (A.) capensis from South Africa, even though
the type locality of the new species is geographically
located much closer to South Africa. This distribution is
not simply explained by the present current system in
the Indian Ocean (Molinari et al., 1990; Rao & Gri⁄ths,
1998), but it probably re£ects the ancient Indian Ocean,
large-scale current system. A similar phenomenon can
also be found in a west Paci¢c species group, of the brevipes
species complex. Namely,T. (A.) longipes Brodsky, 1948 and
T. (A.) giesbrechtiJones & Park, 1968, are distributed around
East Asia and in American Samoa, respectively, separated
from each other by approximately 8000 km. These facts
suggest the great dispersal ability of the originally coastal
subgenus Atortus, compared with those of other subgenera.
Atortus is the only subgenus that has adapted to open waters
with strong oceanic in£uences (Ohtsuka & Reid, 1998), a
feature which seems to have allowed Atortus to extend its
distribution in oceanic regions.
There have been many major national and international
research cruises in the Indian Ocean (summarized by Rao
&Gri⁄ths,1998), but relatively little zooplanktonwork has
been carried out in coastal areas, especially round islands.
Consequently, while T. (A.) insularis may be endemic to
Rodrigues, it is possible that it is more widely distributed.
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